# 




]| where n is 1 to 3, R is mbthyl ofc ethyl, and R f is linear or 

branched chain fluorina"bid alkyl and isoalkyl having from 1 to 20 
ys carbons or oxa-perf luooAnated/polyether , having from 4 to about 

CEO 60 carbons comprising nthe steps of: 

W a) providing a mon^Vsubstituted oxetane premonomer having 

? s the structure : 




15 / 

where R ± is selected from the group consisting of methyl and 
ethyl and X is i leaving group selected from the group consisting 
of bromo, chloi/o, iodo and aryl sulfonate , said premonomer being 
dissolved in a/ solvent to provide a premonomer solution; 

20 b) changing a reaction vessel with an aqueous solution of 

said mono- substituted oxetane premonomer, a f luoroalcohol , a 
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phase transfer catalyst and a strong base; and 

c) heating said solution to a temriferature of 80-85°C 
until reaction is complete to form the FpX monomer as a separate 
organic layer . 

2. , A method of making a mono-substituted FOX monomer as in 
claim 1 which includes the steps of; 

a) cooling the reaction mixtrare; and 

b) separating the mono- substituted FOX monomer as an 
organic layer from the aqueous reaction mixture. 

3. A method of making a mono/substituted fluorinated oxetane 
monomer as in clai^ 1 

a) said f luorinated/alcohol is selected from the group 
consisting essentially of trif luoroethanol , heptaf luorobutanol # 
pentadecaf luorooctanol ,/ tr/decaf luorooctanol, other fluorinated 
alcohols having the fgaioj&ing formulas: 
a) HC 



wherein 




l2 CF(OCF 2 CF) x -F 

1 l 



'F 3 C CF 3 

and x is 1 to 20 and mixtures thereof. 



A method of making a mono- substituted FOX monomer as in 



claim 3 wherein Zj 

a) said phase transfer catalyst is selected from the 
group consisting essentially of tetrabutylammonium bromide, 
tetraethylammdnium bromide, trimethylbutyl ammonium bromide, 
tetratmethylanimonium iodide, cetyltributylammonium bromide, crown 
ethers, glycols and mixtures thereof. 



5 . A met! 
claim 4 w] 



jod of making a mono- substituted FOX monomer as in 
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a) said strong base is selected from the group consisting 
essentially of sodium hydroxide, potassium hydroxide, calcium 
hydroxide, magnesium hydroxide, tetrabut^/L ammonium hydroxide and 
mixtures thereof, 

6 . A method of making a mono-substi^dted FOX as in claim 5 
wherein: 

a) said strong base is potass/ium hydroxide and said phase 
transfer catalyst is tetrabutylammdnium bromide, and said 
temperature is in the range of frqfai about 80°C to about 85°C. 



1. A mono- substituted fluorina/ted oxetane monomer having the 
structure: 



Where J 



^H 2 0iCH 2 ) n R j 




n is 1 /to 3; 

R is methyl or ethyl; and 

R f is /linear or branched chain f luorinated alkyl 
and isoalkyl having from 1 to 20 carbons or 
oxanterf luorinated polyether, having from 4 to 
about 60 carbons. 



8. A mono-substituted f luorinated oxetane monomer as in claim 7 
including 3- ( 2 , 2 / 2-trif luoroethoxymethyl ) -3-methyloxetane ; 3- ( 2 , 
2, 3, 3, 4, 4, 4-heptaf luorobutoxymethyl) -3-methyloxetane; 3- (2, 
2, 3, 3, 4, 4, &, 5, 6, 6, 7, 7, 8, 8, 8- 

pentadecaf luorooctyloxymethyl) -3-methyloxetane; 3-( 3, 3, 4, 4, 
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5, 5, 6, 6, 7, 7, 8, 8, 8-tridecaf luorooctyloxymethyl ) -3- 
methyloxetane; 3-( 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 
10 , 10-heptadecaf luorodecyloxymethyl)-3/methyloxetane; 3-( 3, 3, 
4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, lo/ 10, 11, 11, 12, 12, 12- 
heneicosaf luorododecyloxymethyl ) -3-me/hyloxetane; and mixtures 
thereof . 



9. A mono-substituted fluorinated oxetane (FOX) monomer 
produced by the process comprising the steps of: 

a) providing a mono- sub stjfi_tuted oxetane premonomer having 
the structure : 

R l CH 2~J 




where R x is selected f rdm thfe\ group consisting of methyl and 
ethyl and X is a leavin(g -i> ^oup^s3iected from the group consisting 
of bromo, chloro, iodo and/aryl sulfonate, said premonomer being 
diluted in a solvent to pi/ovide a premonomer solution; 

b) suspending a dispersion of a strong base in an aprotic 
solvent to provide a strong base suspension; 

c) adding a fluorinated alcohol to said strong base 
suspension to produce a /fluorinated alkoxide solution; and 

d) adding said premonomer solution to said fluorinated 
alkoxide while heating /the reaction mixture to a temperature of 
about 50 to about 125°d to permit a displacement reaction whereby 
said fluorinated alko»ide displaces said leaving group to produce 
the mono-substituted fluorinated oxetane monomer. 



10. | A mono-substitujted FOX monomer produced by the process as in 
claim 9 which inclucjjes the steps of: 

a) quenching /the displacement reaction upon consumption of 
the starting materials; and 
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b) separating the mono- substituted fluorinated oxetane 
monomer product from the reaction mixture • 

11. A mono-substituted FOX monomer/ produced by the process as in 
claiin 9 wherein: 

a) said fluorinated alcohol is selected from the group 
consisting essentially of trif luoroethanol , heptaf luorobutanol , 
pentadecaf luorooctanol , tridecaf luorooctanol, other fluorinated 
alcohols having the following formulas : 

a) HO(CH 2 ) n (CF 2 )/-F 

b) HOCH 2 CF 2 (OCF/cF 2 ) x -F 

c) HOCH^CF(OCF^CF) x -F , 

F 3 C /f\ CF 3 

wherein h is 1 to 3 and x JLs i to 20 and mixtures thereof . 



12. A mono- substituted monomer produced by the process as in 
clain/ 11 wherein: 

a) said strong hask is selected from the group consisting 
essentially of sodium hydride, potassium hydride, potassium t- 
butoxide, calcium hydridfe, sodium hydroxide, potassium hydroxide, 
NaNH 2 , n-butyl lithium efnd lithium diisopropyl amide, 

13. ^ A mono-substituted FOX monomer produced by the process as in 
claim 12 wherein: 

a) said solve/it is selected from the group consisting 
essentially of dimetHylf ormamide (DMF), dimethylacetamide, DMSO, 
hexamethylene phosphpramide (HMPA) and mixtures thereof, 

14.. A mono-substituted FOX monomer produced by the process as in 
claiim 13 wherein: 

a) said temperature is from about 75 to about 85°C. 



15. A mono- substituted fluorinated monomer produced by the 
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process comprising the steps of: 

a) providing a mono-substitute 
the structure: 



oxetane premonomer having 




10 



HJ5 



where R x is selected from the group* consisting of methyl and 
ethyl and X is a leaving grouf> selected from the group consisting 
of bromo f chloro, iodo and afyl sulfonate, said premonomer being 
dissolved in a solvent to provide a premonomer solution; 

b) charging a reaction vessel with an aqueous solution of 
said mono-substituted oxetine premonomer, a f luoroalcohol , a 
phase transfer catalyst anfd a strong base; 

c) heating said saSution to a temperature of 80-85 u C 
until reaction is complete* to form the FOX monomer as a separate 
organic layer; 

d) cooling trfie faction mixture; and 

e) separating the mono-substituted fluorinated oxetane 
monomer as an orgkni9/p.ayer frpm the aqueous reaction mixture. 



16- A mono-subsfcSTtu/bed fluorinated monomer produced by the 
process of cla;Lm 15 /wherein: 

a) said phasfe transfer catalyst is selected from the 
group consisting essentially of tetrabutylammonium bromide, 
tetraethylammoniuri bromide, trimethylbutylammonium bromide, 
tetratmethylctmmonAum iodide, cetyltributylammonium bromide, crown 
ethers, glycols ^[nd mixtures thereof 



A mono- substituted fluorinated monomer produced by the 
;l^i/n 16 wherein: 



17. 

process of c. 

a) said/f luorinated alcohol is selected from the group 
consisting essentially of trif luoroethanol , heptaf luorobutanol, 
pentadecaf luotooctanol, tridecaf luorooctanol, other fluorinated 
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alcohols having the following formula^: 

a) HO(CH 2 ) n (CF 2 ) x -F 

b) HOCH 2 CF 2 {OCF 2 CF 2 )v/F 

c) HOCH^CFCOCFjCF^F 

F 3 C G. 3 

wherein n is 1 to about 3 an^f x is 1 to about 20 and mixtures 
thereof • 



f3 



A mono-siibstitut 

k 



18. 

process of cladjn 17 

a) said 
essentially of s 
hydroxide , magne s 
mixtures thereof . 



uorinated monomer produced by the 
'herein : 

strg^g b^fse is selected from the group consisting 
ydroxide and potassium hydroxide, calcium 
droxide, tetrabutylammonium hydroxide and 



19. A mono- substituted fluorinated monomer produced by the 
process of claim %8 wherein: 

a) said sfrong base is potassium hydroxide and said phase 
transfer catalyyst is tetrabutylammonium bromide. 
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